cover (Dale 1983 , Patterson 1994 , Patterson and Best 1996 . They prefer high forb and grass cover, low to moderate litter cover, and little or no woody cover (Sample 1989 , Kimmel et al. 1992 , Anstey et al. 1995 , Hull et al. 1996 , Madden 1996 . In shrubsteppe and desert grasslands, they prefer mesic areas; low shrub cover and density; patchiness in vegetative structure and in heights of forbs and shrubs; and high coverage of grass, forb, and litter (Lanyon 1962 , Rotenberry and Wiens 1980 , Wiens and Rotenberry 1981 , Wiens et al. 1987 , McAdoo et al. 1989 , Knick and Rotenberry 1995 . In general, Western Meadowlarks prefer open, treeless areas (Salt and Salt 1976 , Sample 1989 , Johnson 1997 , although a few shrubs may be used as song perches (Knick and Rotenberry 1995) .
Suitable habitats are found in idle native and idle tame grasslands (including fields of planted cover, such as Conservation Reserve Program [CRP] fields, Permanent Cover Program [PCP] fields, and dense nesting cover [DNC] ), native and tame pastures and hayland (Graber and Graber 1963; Smith and Smith 1966; Giezentanner 1970; Maher 1973 Maher , 1974 Stewart 1975; Salt and Salt 1976; Johnsgard 1979 Johnsgard , 1980 Ducey and Miller 1980; Kantrud 1981; Kantrud and Kologiski 1982; Faanes 1983; Laubach 1984; Renken and Dinsmore 1987; Frawley and Best 1991; Dhol et al. 1994; Hartley 1994; Klute 1994; Anstey et al. 1995; Berthelsen and Smith 1995; Bock et al. 1995; Faanes and Lingle 1995; King and Savidge 1995; Prescott et al. 1995; Skeel et al. 1995; Sutter 1996; Delisle and Savidge 1997; Klute et al. 1997; Prescott 1997; Koford 1999; Davis and Duncan 1999) . Western Meadowlarks also inhabit road rights-of-way, field edges, cropland, retired cropland, wet meadows, pine (Pinus) foothills, mountain meadows, orchards, windbreaks, riparian areas, and to a limited extent, wet areas on shortgrass prairie and sagebrush (Artemisia)-dominated plains (Hergenrader 1962 , Bent 1965 , Strong 1971 , Stewart 1975 , Salt and Salt 1976 , Johnsgard 1979 , Ducey and Miller 1980 , Stauffer and Best 1980 , Faanes 1983 , Basore et al. 1986 , Cable et al. 1992 , Camp and Best 1993 , Hartley 1994 , Lanyon 1994 , Faanes and Lingle 1995 , Prescott 1997 . In Colorado, Bock et al. (1999) compared the abundance of Western Meadowlarks between upland (mixed-grass prairie) and lowland (tallgrass prairie or tame hayland) grasslands. Western Meadowlarks were significantly more abundant on upland than on lowland plots.
Where populations of Western and Eastern meadowlarks are sympatric in the Great Plains, Western Meadowlarks are found in dry uplands whereas Eastern Meadowlarks are found in wet lowland areas, such as valleys and river bottoms, (Lanyon 1956a (Lanyon , 1957 Dinsmore et al. 1984) . In desert grasslands, a reversal of the two species' usual ecological relationship occurs; Western Meadowlarks inhabit irrigated land and Eastern Meadowlarks inhabit arid, natural grassland (Lanyon 1962) .
Within mixed-grass areas in North Dakota, abundance of Western Meadowlarks was positively associated with percent grass cover, litter depth, and density of low-growing shrubs (western snowberry [Symphoricarpos occidentalis] and silverberry [Elaeagnus commutata]) (Schneider 1998) . In mixed-grass prairie in North Dakota, the density of Western Meadowlarks was positively correlated with maximum and average vegetation heights, and negatively correlated with shrub coverage (Georgee and McEwen 1991) . When vegetation variables were grouped and analyzed in combination, Western Meadowlark density was positively correlated with vertical density of vegetation and grass cover, and negatively correlated with vertical heterogeneity (diversity of vegetation) and litter cover. In riparian areas in Iowa, density was positively associated with grass cover and the cover of all life forms combined; life forms were defined as grass-like vegetation, forbs, shrubs, deciduous and evergreen trees, and vines (Best et al. 1981) . The density of Western Meadowlarks was negatively associated with sapling and tree richness, the horizontal patchiness of trees, and forb cover. In crested wheatgrass (Agropyron cristatum) pastures in Saskatchewan, Western Meadowlark abundance was positively correlated with litter depth and the number of plant contacts from 0 to 10 cm from the ground (Sutter and Brigham 1998) . Numbers of Western Meadowlarks were higher in areas with high percent grass and sedge cover and high maximum vegetation height than in areas with high litter depth and number of plant contacts >10 cm tall. In mixed-grass pastures, Western Meadowlark density was negatively correlated with maximum vegetation height and the number of plant contacts <10 cm. Numbers of Western Meadowlarks were higher in areas with high percent grass and sedge cover and high maximum vegetation height than in areas with high litter depth and number of plant contacts >10 cm tall.
In Nebraska, meadowlarks (Eastern Meadowlarks [Sturnella magna] and Western Meadowlarks combined) were equally abundant in idle fields planted to native grasses and in idle fields planted to tame grasses (Delisle and Savidge 1997) . In Saskatchewan, Western Meadowlarks occurred with equal frequency in native pastures and tame pastures (Anstey et al. 1995 , Sutter 1996 , Davis and Duncan 1999 . In Manitoba and Alberta, however, Western Meadowlarks preferred native grasses to tame grasses (Wilson and Belcher 1989 , Dhol et al. 1994 , Prescott and Murphy 1996 . Western Meadowlarks nested in grassed waterways planted to smooth brome (Bromus inermis) in Iowa rowcrop fields (Bryan and Best 1991) .
Western Meadowlarks occasionally nest in no-tillage cropland (Basore et al. 1986 ). In Iowa, Western Meadowlarks preferred untilled fields of corn and soybeans rather than tilled fields (Basore et al. 1986 ). Untilled fields were idle in the fall and spring and contained yearround crop residue. Specifically, Western Meadowlarks preferred nesting in fields where corn was planted into sod residue over fields where corn or soybeans were planted into corn residue (Basore et al. 1986 ). In wheat-stubble fields, the tightly woven nest of Western Meadowlarks often protected eggs from rolling out during tillage with undercutter blades (Rodgers 1983) . A table near the end of the account lists the specific habitat characteristics for Western Meadowlarks by study.
Area requirements:
Estimates of male territory size are 3-13 ha within tallgrass prairie (Kendeigh 1941 , Lanyon 1956b , Laubach 1984 , 2-7 ha within short-and mixed-grass prairies (Wiens , 1971 Schaeff and Picman 1988) , 2 ha in tame pastures in Wisconsin (Wiens 1969) , and 3 ha in alfalfa (Medicago sativa) fields and surrounding edges in Iowa (Frawley and Best 1991) . In idle shrubsteppe and shrubsteppe pasture, the estimated territory sizes for male Western Meadowlarks were 2.2 ha and 2.3 ha, respectively (Wiens 1971) . In Colorado, male Western Meadowlarks had a mean territory size of 1.2 ha (Aweida 1995) . Herkert et al. (1993) suggested that Western Meadowlarks were moderately sensitive to habitat fragmentation. In Nebraska, the minimum area in which Western Meadowlarks were found was 5 ha, with a perimeter-area ratio of about 0.025 (Helzer 1996, Helzer and Jelinski 1999) . Occurrence of Western Meadowlarks was positively correlated with patch area and inversely correlated with perimeter-area ratio (Helzer and Jelinski 1999) . In Idaho shrubsteppe, no relationship was found between occupancy of an area and patch size (Knick and Rotenberry 1995) .
In Minnesota tallgrass prairie, nest depredation and Brown-headed Cowbird (Molothrus ater) brood parasitism decreased farther from woody edges, and nest depredation rates were lower on large (130-486 ha) than on small (16-32 ha) grasslands (Johnson and Temple 1990) . The probability of encountering Western Meadowlark nests was highest on large fragments near forest edges; however, nest productivity was highest for nests far from forest edges in areas 1 yr postburn (Johnson and Temple 1986) . In Saskatchewan, cowbird brood parasitism rates for Western Meadowlarks were negatively associated with area; 700-1600 ha would be required to reduce brood parasitism by 50% (SWCC 1997) . In Colorado, Bock et al. (1999) compared the abundance of Western Meadowlarks between interior and edge locations. Edge was defined as the interface between suburban development and upland or lowland habitat, and interior locations were 200 m from edge. Western Meadowlarks were significantly more abundant on interior plots than on edge plots.
Brown-headed Cowbird brood parasitism:
Rates of Brown-headed Cowbird parasitism vary from 7% of 29 nests (Hill 1976 ) to 46% of 24 nests (De Smet 1992) . Refer to Table 1 in Shaffer et al. (2003) for rates of cowbird brood parasitism. Western Meadowlarks may be multiply-parasitized (Silloway 1917 , Knapton 1979 , SWCC 1997 , Davis and Sealy 2000 . In southern Saskatchewan, distance to cowbird perch sites and amount of concealment cover were not significantly different between parasitized and unparasitized nests (S. K. Davis, Saskatchewan Wetland Conservation Corporation, Regina, Saskatchewan, unpublished data).
Breeding-season phenology and site fidelity:
In the northern Great Plains, Western Meadowlarks arrive on the breeding grounds from mid-March to mid-May and depart from mid-October to mid-November (Cameron 1907; Bent 1965; Maher 1973 Maher , 1974 Stewart 1975; Salt and Salt 1976; Knapton 1979; Dinsmore et al. 1984; Laubach 1984; Lanyon 1994) . In Nebraska, Western Meadowlarks arrive from early February to mid-March and depart from mid-October to mid-November; some meadowlarks may overwinter (Johnsgard 1980) . Peak breeding season in North Dakota is from early May to midJuly (Stewart 1975) . Female Western Meadowlarks that successfully raise their first brood will attempt to raise a second brood (Cameron 1907; Lanyon 1956b Lanyon , 1994 Bent 1965; Strong 1971) , and may attempt to renest if their first nest fails (Lanyon 1956b (Lanyon , 1994 Maher 1973) .
Between-year site fidelity for breeding territories has been recorded in Wisconsin (Lanyon 1956b) and Saskatchewan (Dale 1983) . Both sexes exhibit site fidelity to previous breeding areas (Lanyon 1956b (Lanyon , 1957 (Lanyon , 1995 . Over a 3-yr period, 12 of 21 banded males and 10 of 19 banded females returned to the area where they had been banded (Lanyon 1957) . Only one male and one female did not return to their respective, former territory; they did, however, breed on adjacent territories. In Colorado, a banded adult was recaptured 6 yr later at the site where it was banded (Klimkiewicz and Futcher 1987) .
Species' response to management:
Densities of Western Meadowlarks are low immediately following burning, but increase a few years postburn, probably in response to recovery of vegetation and absence of woody vegetation (Johnson 1997) . Densities declined by 5 yr postburn. In the northern Great Plains, Western Meadowlark densities in prairie generally declined 1-2 yr postburn, but peaked 2-4 yr postburn (Forde et al. 1984 , Pylypec 1991 . However, in northern North Dakota, Western Meadowlark density peaked 1-3 yr postburn (Madden 1996) . In one Saskatchewan field, densities 3 yr postburn were comparable to unburned areas (Pylypec 1991) . In northern North Dakota, Western Meadowlarks were absent from unburned, native mixed-grass areas, but were present in areas subjected to repeated (e.g., every 3 yr) burning; prairies in which the last burn was >80 yr ago did not attract Western Meadowlarks (Madden 1996 , Madden et al. 1999 . Abundance was highest in grasslands that had been burned four times in the previous 15 yr, compared to unburned areas and areas burned one to two times in the previous 15 yr. In South Dakota, use of native pastures burned in the spring increased during June and July to the extent that abundance was significantly higher in burned than in unburned prairie in July, and abundance was significantly higher in July than June in the burned prairie (Huber and Steuter 1984) . In Nebraska, Western Meadowlarks were more abundant in pastures grazed by cattle than in a pasture grazed by American bison (Bison bison) and burned (Griebel et al. 1998) . Within Idaho shrubsteppe, densities were higher 1-3 yr postburn than preburn; densities leveled off about 4 yr postburn (Petersen and Best 1987) . In Montana, abundance was higher in burned than in unburned shrubsteppe (Bock and Bock 1987) . Within burned areas, occupied sites contained significantly less grass and herbaceous cover than was available in the burned areas as a whole. Numbers of Western Meadowlarks in Wyoming shrubsteppe were significantly higher in untreated (i.e., unburned and not sprayed with herbicides) shrubsteppe than in burned shrubsteppe; no differences were detected between sprayed and burned areas or between sprayed and untreated areas (Kerley and Anderson 1995) . Untreated areas contained higher shrub density, higher percent shrub cover, and taller shrubs than treated areas. Grazing intensity also was lower on untreated areas.
On native grasslands in North Dakota, Western Meadowlark density was highest in hayland mowed the previous year compared to grasslands under light, moderate, or heavy grazing (Kantrud 1981) . In Saskatchewan, Western Meadowlarks consistently were found in annually mowed hayfields, and occasionally were found in periodically mowed (mowed some years, idled during other years) fields, but were most abundant in idle native grasslands (Dale et al. 1997) . In southern Saskatchewan hayfields, number of pairs was not affected by amount of cropland or wetland within 1.6 km of study areas (McMaster et al. 1999) . In Iowa alfalfa fields, density did not differ between unmowed fields and fields mowed in early June and again in midJuly, but territories were not entirely within alfalfa fields (Frawley and Best 1991) . Western Meadowlarks nested in both first and second alfalfa crops; nest success was low due mainly to depredation (Frawley 1989) . In Nebraska, Western Meadowlarks nesting in hayfields were unsuccessful because of disturbance caused by mowing (Ducey and Miller 1980) . Emergency haying (haying due to severe drought) of CRP fields in the Midwest resulted in an increase in the herbaceous canopy cover and an increase in the proportion of grasses composing the herbaceous canopy in the following year (Hays and Farmer 1990) ; these vegetative changes were favored by meadowlarks (Eastern and Western meadowlarks combined).
Western Meadowlarks usually respond positively to light to moderate grazing and negatively to heavy grazing (Giezentanner 1970 , Kantrud and Kologiski 1982 , Bock et al. 1993 ), although they also may exhibit no response to grazing (Karasiuk et al. 1977 , Renken 1983 , Messmer 1990 ). In North Dakota, Western Meadowlarks preferred grazed fields over DNC, but showed no response to grazing intensities or to short-duration (involved a system of pastures rotated through a grazing schedule of about 1 wk grazed and 1 mo ungrazed, repeated throughout the season), twice-over rotation (involved grazing a number of pastures twice per season, with about a 2-mo rest in between grazing), or season-long (involved leaving cattle on the same pasture all season) grazing systems (Renken 1983; Messmer 1985 Messmer , 1990 . In mixed-grass prairie in South Dakota, Western Meadowlarks were more abundant in ungrazed areas than grazed areas (Wiens 1973) . In Alberta, Western Meadowlark frequencies of occurrence did not differ significantly among four grazing treatments: early-season tame (grazed from late April to mid-June), early-season native (grazed in early summer), deferred-grazed native (grazed after 15 July), and continuously grazed native McKeating 1996, Prescott and Wagner 1996) . Western Meadowlarks in Saskatchewan were equally abundant in grazed and ungrazed areas (Dale 1984) . However, in another Saskatchewan study, Western Meadowlark density was three times higher in ungrazed than grazed grassland, although the species was common in both (Maher 1973 (Maher , 1974 . Western Meadowlarks in Alberta bred in both idle and grazed areas and tolerated any intensity of grazing (from light to heavy grazing), especially if some shrubs remained; they were abundant on mowed and cultivated areas as well (Owens and Myres 1973) . In Alberta aspen parkland, Western Meadowlark abundance was greater in idle mixed-grass prairie than in continuously grazed prairie, although Western Meadowlarks were common in both (Prescott et al. 1995) . In shortgrass pasture of Colorado, Western Meadowlarks nested in lightly to moderately summer-or winter-grazed shortgrass pastures, heavily winter-grazed pastures, and avoided heavily summer-grazed pastures (Giezentanner 1970 , Porter and Ryder 1974 , Wiens 1973 , Ryder 1980 . In Oklahoma, meadowlarks (Eastern and Western meadowlarks combined) nested more frequently in moderately grazed tallgrass pasture than in undisturbed prairie (Smith 1940) . In southwestern Wisconsin, Western Meadowlarks were nearly equally abundant in rotationally grazed pastures, continuously grazed pastures, and ungrazed pastures (Temple et al. 1999) . Ungrazed grasslands were neither mowed or grazed from 15 May to 1 July. Continuously grazed sites were grazed throughout the summer at levels of 2.5-4 animals/ha. Rotationally grazed pastures, stocked with 40-60 animals/ha, were grazed for 1-2 d and then left undisturbed for 10-15 d before being grazed again; pastures averaged 5 ha. All sites were composed of 50-75% cool-season grasses, 7-27% legumes, and 8-23% forbs. Within shortgrass pastures of Arizona, Western Meadowlarks were absent from heavily grazed pastures where sheep had unlimited grazing access; they were common in moderately grazed pastures where sheep were kept at carrying capacity and where erosion by floodwater was controlled (Monson 1941) . In Idaho, Western Meadowlarks nested in low numbers in ungrazed areas of big sagebrush (Artemisia tridentata) or crested wheatgrass, and did not nest in grazed areas of these habitats (Reynolds and Trost 1980) . In Saskatchewan, Western Meadowlarks were common in lightly grazed crested wheatgrass (Sutter and Brigham 1998) .
In North Dakota, abundance of Western Meadowlarks was higher in CRP than in Waterfowl Production Areas (tracts of grassland and wetland managed by the U. S. Fish and Wildlife Service to provide nesting and brood-rearing habitat for waterfowl) (Koford 1999) . In Minnesota, they were absent from CRP and only one Western Meadowlark was recorded in WPA. In Iowa, Western Meadowlarks were abundant in CRP planted to tame grasses and legumes; abundance in CRP was positively correlated with vertical patchiness and negatively correlated with vertical vegetation cover (Patterson 1994, Patterson and . Western Meadowlarks nested in CRP, but not in rowcrops (Patterson 1994) . In Nebraska, there was no difference in meadowlark (Eastern and Western meadowlarks combined) abundance between agricultural landscapes with 20% CRP land and landscapes with <5% CRP, or between areas dominated by warm-or cool-season grasses (King and Savidge 1995, Delisle and Savidge 1997) . In Kansas, meadowlarks (Eastern and Western meadowlarks combined) were more abundant in moderately grazed, annually burned tallgrass prairie than in native, annually burned CRP, possibly because invertebrate prey was more common in the grazed areas (Klute 1994) . Six nests were found in pastures, and none in CRP (Klute et al. 1997) . Western Meadowlarks were not common within Kansas native CRP, but the highest abundances occurred in fields with a high (>60%) frequency of occurrence of forbs (Hull et al. 1996) (Berthelsen and Smith 1995) .
In southern Canada, Western Meadowlarks occurred more frequently in PCP grasslands than in cropland (McMaster and Davis 1998) . PCP was a Canadian program that paid farmers to seed highly erodible land to perennial grassland cover; it differed from CRP in the United States in that haying and grazing were allowed annually in PCP. In North Dakota, Western Meadowlark density was higher in grazed native prairie than in DNC planted to alfalfa and wheatgrass (Agropyron spp.); they also were found in formerly grazed fields that had been idle for 1 yr (Renken 1983, Renken and Dinsmore 1987) . Western Meadowlark density was negatively correlated with vegetation height and forb cover (Renken 1983) . In Saskatchewan, Western Meadowlarks were more common in idle native grasslands than in wheat or DNC (both native and tame) (Hartley 1994) . In Manitoba, Western Meadowlarks were more abundant in idle native grasslands than native DNC (Dhol et al. 1994) .
In South Dakota, few Western Meadowlarks occupied retired fields of corn or soybeans that were restored to native grasses (Blankespoor 1980) . A 2-yr drought in combination with 1 yr of grazing on restored fields caused a decrease in effective plant height and in vertical and horizontal plant density; these vegetative changes were favored by Western Meadowlarks (Blankespoor 1980) . In Iowa, Western Meadowlarks preferred no-tillage fields (idle in the fall and spring, and containing crop residue throughout the year) of corn or soybeans over conventionally-tilled fields (Basore et al. 1986 ). Western Meadowlarks were present in low numbers, and no nests were detected, in strip-intercropped fields (i.e., planting rowcrops, legumes, and small grains in a series of adjacent, narrow strips) (Stallman and Best 1996) .
The effects of grasshopper (Orthoptera) control methods (malathion, carbaryl in oil, carbaryl bait, and Nosema locustae bait, a biological control agent) on Western Meadowlark density were evaluated in Colorado, Idaho, North Dakota, Utah, and Wyoming (George et al. 1995) . Density declined 10 and 21 d post-treatment (all treatments combined), probably due to a reduction in insect prey. At the Pawnee National Grassland in Colorado, malathion and toxaphene were applied at rates of 0.6 kg/ha and 1.1 kg/ha, respectively (McEwen and Ells 1975) . Western Meadowlarks suffered mortalities in grasslands that received toxaphene applications. In New Mexico, toxaphene applied at 1.1 kg/ha caused mortality and decline in numbers. No effects were observed from applications of 448 g/ha carbaryl or 476 g/ha malathion. Numbers declined significantly on guthion-treated plots at the 280 g/ha application. In North Dakota, brain levels of acetylcholinesterase (AChe) in Western Meadowlarks did not differ between areas treated with carbaryl bait and untreated areas (George et al. 1992) . Carbaryl is an AChe-inhibiting chemical. In Wyoming, Western Meadowlark mortality was observed after fenthion, a chemical used to control mosquitoes (Culicidae), was aerially applied at a rate of 47 g/ha to an irrigated meadow (DeWeese et al. 1983 ). Mortality of eight Eastern and Western meadowlarks due to insecticides was reported in Oklahoma (Griffin 1959 In a Colorado study examining the influence of recreational trails on the density of songbirds in mixed-grass prairie, Western Meadowlarks were significantly more abundant along control transects than along recreational trails (Miller et al. 1998 ). Abundance increased with increasing distance from trails. In a Saskatchewan study that examined whether the abundance of grassland birds differed between roadsides and trailsides, abundance of Western Meadowlarks was not significantly different along trailsides than along roadsides (Sutter et al. 2000) . Roads were defined as traveling surfaces with adjacent drainage ditches planted to smooth brome and ending with a fence 11-18 m from the traveling surface. Trails were defined as a single pair of wheel ruts visually indistinct from surrounding habitat in terms of plant structure and composition. Habitat along roads and trails were parcels of lightly to moderately grazed native prairie >256 ha.
Management Recommendations:
Avoid disturbance (burning, mowing, grazing, tilling, and chemical spraying) during the breeding season (Messmer 1985 , Frawley 1989 , Lanyon 1994 , Patterson 1994 , Patterson and Best 1996 , Dale et al. 1997 . Spray weeds on a spot-by-spot basis, and delay spraying until after the peak breeding season (Patterson 1994 , Patterson and Best 1996 , Delisle and Savidge 1997 .
Protect large, native grassland areas and wet meadows from conversion to agricultural production; management of native grasslands can be accomplished through burning, mowing, and grazing (Kantrud 1981 , Faanes and Lingle 1995 , Helzer 1996 , Prescott and Murphy 1996 . Continue the Conservation Reserve Program to preserve nesting habitat in the Great Plains (Bock et al. 1993 , Klute 1994 , Patterson 1994 , Patterson and Best 1996 . Shape, as well as area, of management units must be taken into consideration; perimeter-area ratio strongly influenced occurrence of Western Meadowlarks in Nebraska (Helzer and Jelinski 1999) .
Provide large blocks of grassland to reduce brood parasitism by Brown-headed Cowbirds, to reduce nest depredation (Johnson and Temple 1990 , Klute 1994 , Davis and Sealy 2000 , and to decrease amount of edge adjacent to suburban development (Bock et al. 1999 ).
Place any trails near forest or grassland edges to limit the fragmentation of large blocks of habitat (Miller et al. 1998 ).
Treat (burn, graze, or mow) portions of large areas on a rotational schedule to provide a mosaic of successional stages (Renken and Dinsmore 1987 , Madden 1996 , Prescott and Murphy 1996 , Dale et al. 1997 , Johnson 1997 . Treat small, isolated areas as part of a larger mosaic, ensuring a variety of successional stages (Renken and Dinsmore 1987 , Madden 1996 , Johnson 1997 ).
In mixed-grass prairie, conduct prescribed burns at varying intervals of time (2-3 yr, 4-7 yr, or 8-10 yr) to provide a mosaic of successional stages (Madden 1996) . In tallgrass prairie, burn CRP fields every 3-5 yr to reduce dense vegetation (King and Savidge 1995) .
Burn or mow road rights-of-way in blocks on a 3-5 yr rotational basis to maintain vegetation quality (Camp and Best 1993) .
Control encroachment of woody vegetation (Faanes and Lingle 1995, Prescott and Murphy 1996) . In order to increase nest productivity in tallgrass prairie fragments, remove woody vegetation to reduce edges and burn at least every 3 yr (Johnson and Temple 1990 ).
Mow hayfields in late summer (after 15 July) on a 3-5 yr rotational basis to maintain grass quality and improve habitat for the following year (Dale et al. 1997) . Mowing of CRP fields should not be done more than every 3-5 yr, should be done in late summer, and should be followed by raking to reduce and loosen litter (Hays and Farmer 1990 ).
On CRP fields that have been seeded to tallgrass species, use grazing to improve the breeding habitat by reducing vegetation height, and by increasing canopy and forb coverage and invertebrate biomass (Klute 1994) . Within shortgrass prairie, protect dry areas from grazing, and graze wet areas to increase species diversity and patchiness (Ryder 1980) . Graze tame pastures in the spring to allow native pastures to recover from grazing; this improves habitat in the native pastures for Western Meadowlarks (Prescott and Wagner 1996) . Increase the amount of public rangeland from which livestock are excluded, especially in the National Grasslands (Bock et al. 1993 ).
To avoid destroying nests and nestlings, undercut wheat stubble in the spring instead of using surface tillage (Rodgers 1983) . In wheat-stubble fields, the tightly woven nest of Western Meadowlarks often protected eggs from rolling out during tillage with undercutter blades.
When pest management is required, use only rapidly degrading chemicals of low toxicity at the lowest application rates possible (McEwen et al. 1972) . Avoid pest outbreaks by maintaining range in good condition. Overgrazed and drought-affected areas tend to be more prone to insect outbreaks. Highest densities were found in upland native prairie, followed by wet meadow, tame hayland, cropland, woodland, and river channel islands; densities were 6.5 times higher in native grasslands than in corn fields Forde et al. 1984 South Dakota Burned mixedgrass/tame, idle mixedgrass/tame Density did not significantly decrease after burning, but began to increase 2-3 yr postburn 
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Wiens and Rotenberry 1981
Nevada, Oregon
Idle shrubsteppe Density was positively correlated with grass, shrub, and litter cover, total vegetative cover, litter depth, and vertical vegetation structure (mean maximum height and number of plant contacts); density was negatively correlated with percent bare ground, dead vegetative cover, and horizontal heterogeneity (variation in maximum height of plant contacts and total number of plant contacts over the entire transect area); abundance was positively correlated with big sagebrush and increasing grass coverage; abundance was negatively correlated with increasing rockiness, dead vegetation coverage, and shrub diversity
Wilson and Belcher 1989 Manitoba Idle mixed-grass, idle tame
Abundance was positively correlated with little bluestem (Schizachyrium scoparium); abundance was higher in mixed-grass than in tame grassland or accidentally or those burned by natural forces (e.g., lightning). In situations where there are two or more descriptors (e.g., idle tame hayland), the first descriptor modifies the following descriptors. For example, idle tame hayland is habitat that is usually mowed annually but happened to be undisturbed during the year of the study.
